
; KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(1 1 publication number: f 02001 001 6506 A 

(43)Date of publication of application: 05.03.2001 



(21) Application number: 1020000077162 (71)Applicant: FINGER SYSTEM INC. 

(22) Date of filing: 15.12.2000 (72)Inventor. CHO, YONG HO 

JANG, DU SUN 
LEE, JONG UNG 
LEE, SEUNG GEOL 
YANG, HONG YEONG 



(spirit CI G06F 3/033 

(54) OPTICAL MOUSE COPYRIGHT 2001 KIPO 

(57) Abstract: 

PURPOSE: An optica! mouse is provided to operate a 
mouse without a mouse pad by transmitting an Irradiated 
light from a luminescence measure through a light guide 
to a bottom surface at low angle and preventing the 
light from being spread into the around, thereby 
enlarging a reflection light. 

CONSTITUTION: A mouse body{10) has a shape for 
being grasped by the hand. A pressure sensor(19) 
perceives a pressure when the end surface of the mouse 
body is contacted to a predetermined contacting surface. 
An illumination device(11) radiates the internal light 
when the pressure sensor(19) perceives a pressure. A 
light guide(12) irradiates the irradiated light from the 
illumination device(11) at the bottom surface In an 
angle. A phase opening unit(13) phases a reflection 
generated by reflection of the irradiated light through 
the light guide(12) and outputs the light to an image 
sensor(14). The image sensor(14) senses a phased light 20 
and converts an electric signal and sends the signal to 
a control unit(15). A transmission unit(16) calculates 
the coordinate value of a cursor displayed on a monitor 
in accordance with a light signal and converting value 
sensed at the control unit: The coordinate value and a 
setting signal of all sorts of functions are sent a 
control unit located in a computer main body. 
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KlKnS^H« n «r. «h a heiiyh, , ; being P h t^Xnl^TSrW?S3d. 



using the etectric signal transformed (rc 
Arrordino to the oresent invention it has the effect that It reduces since the irradiated light being delivered to the floor side from the righting device tlw 
guide to file low angle and the route ol the reflection light collected strictly through the photo route modification means and the effect that It n^ynorr 
Ste from a« floor sUes without the separate mouse pad being perpendicutariy.plumb converted and setbng up the sticking location of the image se 
■ optica! mouse apparatus inner part of the main body side to be thick of the optical mouse apparatus and It can comprise. 

© Representative Drawing 
Drawing 3 
-he Title of InVentbri 
Light mouse devlcetUght mouse device} 

Figure t Is a configuration diagram ot the optical mouse apparatus utilizing In* 

; a drawing showing the process where the tight radiated irom the lighting device at the optical m< 

- -he floor side. 

ie apparatus according to the present Invention. 
Figure A is a drawing showing an example of the internal configuration of the optical mouse apparatus. 
Figure 5 Is a drawing showing the internal configuration ol the optical mouse apparatus, and. the other one 
Figure 6 Is a flowchart for Illustrating the operation of the optical mouse apparatus. 
Figure 7 Is a drawing showing an example of the light emitting means of the optical mouse apparatus. 
Figure 8 is a drawing showing an example of the fighl guide of the optical i 
Figure 9 is a drawing showing the process where the light radiated from th 
■ The Detailed Description of Invention 
Th£Purpp e;;ofInventtbri 



device is incident in the floor side in the optical m 



in the floor side and which becomes in the image se 



comprised of a ball and the function setting button in which the coordinate obtain Is possible as the computer peripherals which indicates a location by using the 
or displayed on the conventional mouse lor computer Is the display device in the computer system. 



e. the dust etc. could be caught between the between device wt 



all and rotation since using the rotation ol a ball and a durability was n 



as to the optical mouse apparatus, which the mouse In which the optical sensor and pad united and the optical mouse employing th. 
ta | oxide semlconduc or « o were used used the optical sensor and pad the mouse pad for the coordinate detecting measure consisting of the 
* ° X " ie s ??' co " a " C -° r S !? — ~ was formed wilh the line pattern, because it certainly has lo have the exclusive pad. m 

as Ihe optical mouse apparatus for using the method for detecting 



ne time, it had the advantage that the se 



fmXunsd°fi-S. tol c i? t& t ji i *act since being the "form holding ar 
graphic work or the autograph work utilizing a mouse as mice is the hand. 
In the elaborate graphic work as described above or the autograph work, in order to perform the accurate cursor control utilizing a i 



.o the existing optical mouse at 
w developed complementary mi 



X* 
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above through the mouse port to a computer. 

But as to 'light pen mouse apparatus', because o. using only when ^^JZ^Z^z 5 ** 

Mr. 'the pen mouse apparatus utilizing the complementary metal oxide semiconductor sensor' which Is the utility Model nmkn No. 'J^-J^JS 
n<^ SwnS advantese ot Election light to 2000 year July 7 provides the button for the LEO (3. m n 1 me^ lLuIm it^S™etm «S 

he CMOS (5) which as shown in Figure 1. is ft. light emitting means and set-up function and wheel. As to the lightening means LtD «). itradiat^the W when 
' r so body (1) consisting of the™—' 



notion and the coordinate calculated in the control means through the mouse port to lh< 
he floor side (2). And 'the pen mouse apparatus using CMOS' provides the button for the sm-ut >>«;««' »]" 
VCt) and menu selection etc. the pressure sensor (6) reading the pressure applied on the imaging lens (4), a 



8u, the pen mouse ar^atus utilizing the compter 

irradiated tothe fft°e Lr'slde (21) enlarges t|» side In which the color is uniform and the 



be confirmed. But It has the minute 




.Vau/a,,. of the imaae of the floor side is Installed in the vertical direction about the axis of the pen mouse. But as to the cc 

is difficult to catch and use as the hand due to this, the disK data size ol the pen mouse is enlarged in case the complementary metal oxioe serraconouci 
form illustrated in Figure 1 is set up, the caliber of the pen mouse has to be manufactured. 

© Technical Problems to be solved by the Invention , 

sMe wlft tnetgM ^ the desired location by imaging the light reflected from the floor side in Ihe image senso, 

and detecting a coordinate or. It selects an icon and performing the program. 



„ „, ' he epical mo tu to b ing done by a feature to include the lighting device irradiatino the light, the light guide which guides the light in order to 

S ^tht i ad at S'^m E Wi™ See while being comprised the angle, the image sensor, the imaging system, the conM nmi ^~ sn,iss,on 

light guide which guides the light In order to irradiate the light irradiated from 
senses the light which Is income while being 



ght which Is income while being posiuonBo in ma opiitai miuu« »~ >~ 

; irradiated In the light guide as the floor side and is reflected and changing ine pa 
imago sensor. The control means controls so that the light be irradiated in the lighting device, 
monitor by using the electric signal transformed from the image sensdr. 

Moreover, provided Is the optical mouse apparatus for being done by a feature to include .he tartrto » ™° ~ 

system, the control means and the S.h^^^ ^ZoZZ^lZ^^ objects, by using the 

ffifSffS IbofelfatlmT^ * »» mouse ^"We and converted into the 

image sensor. 

The present invention decides to be circumstantially illustrated with reference to below, and attached drawings. 
Figure 3 Is a perspective view of the optical mouse apparatus according to the present Invention. 

^ , , ,„ , nFlourG s Drov i das the mouse body (10), the pressure sensor (19). Ihe lighting device (I I), the light guide (12). the imaging 

SfflrSrS.^ *• - **» (,7) - »• ^ m bendin9 - 

The mouse body (10) has the pen-type phase which the comforlable form b manufactured with the form to hold to a circular or an ellipse in the hand. 
The pressure sensor (.9) senses a pressure in the mouse body (,0) toadlng end when contacting^ the 



As to the light guide 



, the mouse body 110) leaomg eno wnen coniacwiu »> u*j »»""i w..»~. 
iO) leading end Ihe lighting device ( 1 1 ) senses a pressure, it radiates the light of i 
using Ihe set button (17) or the switch (18) bending, the lighting device (11)1* « 
ks. the lighting device ( 1 1 ) is operated and at the moment when any change is pr 
ighting device (1 1) is operatoo io the normal brightness. 

ht guide (12). the light radiated from the lighting device (. 1) is irradiated as the fixed angle in . floor The ^™f™™™«>'* ,ns ,e " eCtbn " aW 
light halted through the light guide (12) is reflected to a floor arid which is generated and ,t outputs to the Image sensor (U). 



o 
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ns (15). Accordino to the electric signal transformed trt 
photoelectric conversion. 



is (15) on a monitor. Of course, as to She transmission mean (16). wireless and wired transmission can do all. 



Figure 4 Is a drawing showino an example of the internal conjuration of Jhe optical mouse apparatus. 
In firj. 4. the same reference numeral is used the same part as fig. 3. 

Since being identical of the thing which the operation ol the control means (15) and lighting device (1 1). light guide (12). Imaging system (13). image se 
illustrates In fig. 3, it decides to omit the description. 



As to the back mirror or the perpendicular prism (1 3b). it is installed on the route of the light passing through the imagingllens. It back ch 
irradiated light with 90' and the light is applied in the Image sensor (14) and it Is accurately Imaged. 
Figure 5 is a drawing showing the internal configuration of the optical mouse apparatus, and. the other one example. 

M structure of the apparatus of fig. 4 and Imaging system and reel . elements ^together totjcal. That i^fig. 5. 




in fig 7. In li 0 . 7. the lighting device (1 1) is comprised of Ihe PCB substrate (11b) of a circular or an efopse, and an 
,dl™he regular Interval on the PCB substrate (lib) and the power line (1 Ic) for supplying the P°'T i 2 1 the ^ b f?, , t e „ f 
means ( l a) of the low brightness are used. Amount of the light iiradiated in the floor side is appointed and amount of 



Won mat brightens weak while nots using a mouth. However, at the moment when change of an image ,s perceived through the image sensor (14). 
means (15) Is used and it is the light emitting means (lie) operated to the normal brightness. 

ta) of Ihe lighling device (1 1) is Irradiated in the floor side while passing through the light guide (12). 

ol the optical mouse apparatus. Referring to Figure 8, the light guide (12) provides the convex lens (I2a>. 
¥•»»>"»" — , ;,„,,, xho rr,™™ ipn.; (12a) focuses (he light which is emitted Iromlthe light emitting means (11a) while the light 

light passes the optical waveguide (12b) ol ihe light guide (12). A! this time. In order to prevent Irom the bghl leatano ™y'°m ^ 7, e So surface teset up within 
(1 2) circulated and Is Illuminated, at the same time. It uniformly illuminates in the floor side, 
is usually looked at 



rifI U n rrZr S r- s S Z ^S^A^SSti ^ 0» «h. 1* « •» <™ess p*. and the *h, slope Is observed .trough the 
at Is, a pattern. 

oming Irom Ihe light guide (12) brightens .he floor side (21) is innuenced according Jo the 

5' oHess Is proper In -consideration ol Ihe interval ol the concavo-convex ol the "^^on de (21 « courae ' 
•convex covers and an image is eflectually.ellect'ively lormed by Ihe high concavo-convex, while the efficiency ol the 
so low it moreover, a concavo-convex Is not uniform an angle is appropriate over 15". 

, and is reflected reflection ighl Is Income to the imaging system (13) and the reflection light which is Imaged. (206 step) 

>e used besides the back mirror described In the above or the perpendicular prism (13b), 
e modification means ol Ihe Imaging system (13). 
e reraBO and reading a coordinate Irom a direction and the opposite direction In which i a i mouse moves, in case of using the 
e 4 or me perpendicular prism (13b) as ihe photo route modification means this has to be reflected In 
(13c) illustrated in Figure 5. since Ihe coordinate of a phase does not change, a coordinate a cateulat 

• ■ ■ -ce short, comprising a distance between Ihe pentaonsm (13c) and the imaging lei 

laratus can be. mi 





mV.i nil have to be nearly the same as that. And this distance has to set up so that two times ol the local distance or uie imaging lens > i oar 
(13a) and imawwnw (H) have to be Jiearty me same as <nat ; ^ ^ ^ ^ comprisejjhe ^Jjjj^^J^^ *« In 



Is changed. Ihe action precision of a mouse is degraded or it is nonelliclent. H 
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d. The apparatus lor this, for using the zoom tens or 
ens (13aJ end image sensor (14) can be added. 



between the floor side and the imaging lens (1 3a) an 
The -snherical surface lens of the normal manufactured to the optical glass can be used as the imaging lens (13a) of the optical mouse apparatus. And the plastic 
k*cM» ta£ C^ lS^cTZaZo< Ihe miniaturization of the optical mouse apparatus and Ilght weight can be, used. If the aspherical convex lens is used 
tecaute o lowering i4 value of the imaging system (13). It smalls, the length of the mouse device Is manufactured. And the weight is reduced In compandor with 

Because oi lowering m K „ rf „, M „ d in a manU3 n y ^ the operation of the optical mouse apparatus can be more steadily 

is long in compatision with the conventional optical mouse apparatus of the imaging 
' <- J na the optical mouse apparatus normally can operate about the floor side 




szoidal aberration) can be generated, It Is 
traveling direction of the optical 
the ladder aberration is minimized. 

|s transmitted to the control means (15) with 

part of the main body side by changing the optical pe 



by using the electric signal. If «« transformed X transmit through the transmission mean (16) with a computer after 
« IX. and Y coordinate value, it indicates a computer with Ihe position displayed on a monrtor to move. (210 step) 



= e of the optical mouse apparatus according to move of 



calculating that is, the traveling direction and 

The principles that the Image sensor (14) and control means (15) recognize the traveling dlrecllon 
the optical mouse apparatus are as lollows. 
Generally the optical mouse apparatus successively accepts the image of the floor side (21 ! of every second 1 500 long predslon through t he imaging system ,{m. 

^Worr^Sr^^ -ists. Therefore. ,h, opto* n, t e partus ^f;^^^^ 

Next, after moving the optical mouse apparatus a user moves a cursor In the desired location, a user presses the se, button (17) mounted on the pen part and a use, 
selects an icon on the monitor screen or the program etc. or a user can enforce. (212 step) 

le set button (17) or 



adjusted as top and 



I. is sure that the present Invention Is not restricted to ,he above-described «*"^^^'^^ Kdetern^ned^thTn L^angtonte 
that does not mar the thought of the present Invention. Therefore, in Ihe present invention, the claims the right range Is not determined within me range oi 
detailed description but the range that will be limited to the claims which will be described later . 

Ef-ert ofTny^tib^tDeyice) 

According to the present Invention, the optical mouse apparatus for including the light guide and optical path means etc has the effect as follows. 



Since the route of the reflection light collected strictly through the photo route modific 

location of the image sensor In the optical mouse apparatus inner part of the mam body side, the diameter ol the optlw 
extent which Is a Utile bit bigger than the diameter of the lens regardless of the size of the Image sensor. It reduces wilt 
thick of Ihe optical mouse apparatus and Ihe extent can comprise with second. 

w lens, or the function of controlling the arrangement of the imaging system 
ability which Is suitable for the high accuracy task can be given with| third. 



© Claim [13 

The optical mouse apparatus of the optical mouse apparatus It detects to move and lor Indicating the location of a cursor or 
tW is War TZSmS of. wherein: the lighting device irradiating the iight. (he light guide which guides the lighl in order to 



imaging system accumulates the lighl which : 



The optical mouse apparatus of claim 1 . wherein the lighting device includes an plurality o. lighl emming meanses instalied In the regular interval on Ihe PCB substrate of the 
' In which a center is vacant or the ellipse and the wire for supplying Ihe power to a 



The optical mouse apparatus ol claim I , wherein the Ilght guide Includes Ihe convex 
optical waveguide proceeding Ihe light including the reflecting surlace. end ihe onto 
the convex lens irradiated in the floor side as an angle less than 40 . 



m 3. wherein Ihe optical waveguide comprises 



the reflecting surlace which is the light focused with the convex lens irradiated in the floor 
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The optical mouse apparatus ol claim 1. wherein the imaging system is irradiated in the floor side and it includes the imaalrs i tens ^^'^^'^Zt^i 
SSrodifloelon means, and the photo route modification means changes the pathway of the Imaged light as described above and authored lo the image se 



> Claim [8] 

The optical mouse apparatus of claim 6. wherein the imaging lens is the zo 
the floor side and the imaging lens and imaging lens and image sensor. 

I Claim [9] 

The optical mouse apparatus of claim 6. wherein the photo route modificat 

> Claim [10] 

The optical mouse apparatus of the optical mouse apparatus it detects to move and for indicating the location of a cursor on the ^^^^^^^^ 

light te taken advantage ol. wherein: the lighting device irradiating the light, the image sensor, the Imaging system the control ™^ s \ a ^ h * J^^^^ 

ihn mnrdinate calculated in the control means with the computer main body are Included; the image sensor senses the light which is Income while being positioned in me 

«E^SX£*$^y^*^ «» hi.f*0 system accumulates the light which Is irradi ted h the ligh»ng device as me 

Sleeted and changing the pathway of the Integrated light as described above and authorized >n the image sensor: and b«M ^S^^totaS^Sor 

In the Ughttng device: and calculates the coordinate of the cursor displayed on the computer monitor by using the electee signal transformed from the .mage sensor. 

> Claim [11] 

it detects to move and lor i 
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